Application No.: 09/870226 



Case No.: 54538US012 



Remarks 

Claims 1,3-13, and 38 are pending. Claims 15-21 and 35-37 have been canceled. 
Claims 2 and 14 were previously cancelled. Claim 1 is amended. Claim 38 has been added. 
Support for added claim 38 can be found in originally filed claim 14, which was the same as 
added claim 38. Originally filed claim 14 was cancelled when applicant incorporated the 
substance of claim 14 into claim 1 following the Examiner's indication that claim 14 would be 
allowable if rewritten in independent form. The Examiner later withdrew the indication of 
allowability of claim 14. 

§ 103 Rejections 

Claims 15-18, 20, 2L and 35-37 stand rejected under 35 USC § 103(a) as being 
unpatentable over U.S. Patent No. 5,735,988 to Chau et al. in view of U.S. Patent No. 3,712,706 
to Stamm in view of either of U.S. Patent Nos. 5,657,162 or 5,780,140, both to Nilsen. The 
Examiner also relies on U.S. Patent No. 5,234,740 to Reeves in making this rejection. Applicant 
has cancelled claims 1 5-21 and 35-37. 

Claims 1, 3-13, and 19 stand rejected under 35 USC § 103(a) as being unpatentable over 
Chau et al. in view of Stamm and further in view of either of JP 042096876 or JP 08157793. 
The Examiner admits that Chau et al. and Stamm fail to describe a pressure-sensitive acrylic 
based epoxy adhesive but asserts that "JP 042096876 or JP 08157793 specifically note acrylic 
based epoxy adhesives are pressure-sensitive" (page 5). 

Applicant disputes the Examiner's assertion that all acrylic based epoxy adhesives are 
inherently pressure-sensitive. Applicant supports this assertion with a showing of an acrylic 
based epoxy adhesive not including other monomers specifically demonstrating the adhesive is 
without pressure-sensitive adhesive properties. Applicant submits with this Response a 
Declaration under 37 C.F.l^.. 1.132 of Bimal V. Thakkar. In his Declaration, Dr. Thakkar 
concludes that "Ebecryl 3720 is an acrylic based epoxy material not including other monomers, 
and Ebecryl 3720 does not qualify as a pressure-sensitive adhesive in either its uncured or cured 
form" (Paragraph 12). Applicant also notes that this Declaration was also submitted during 
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prosecution of a related patent application from the same family (U.S. Application No. 
09/870, 1 80) in which the Examiner made the same arguments that are made in the present 
application. Following submission of the Declaration, the related application was allowed and is 
now proceeding to issuance. 

Claims 1,3-13, 1 5-21 , and 35-37 stand rejected under 35 USC § 103(a) as being 
unpatentable over U.S. Patent No. 5376,431 to Rowland or U.S. Patent No. 3,810,804 to 
Rowland in view of Stamm. The Examiner asserts that Rowland and Rowland both describe "a 
retroreflective article comprising cube corner prisms coated with a reflective layer that has an 
adhesive there over" (page 6). The Examiner admits that neither Rowland reference describes a 
negative array (i.e., "cavities" as is recited in independent claim 1), but asserts that "Stamm 
teaches that an array of cube corner elements can be in either cavity or prism form, then coated 
with reflective material and filled in with a transparent medium" (page 7). The Examiner further 
states that "Rowland '804 also discloses pressure sensitive adhesives" and relies on Reeves for a 
description of an adhesive on the back side of the retroreflective article (pages 7-8). 

Applicant has amended independent claim 1 to recite "a pressure-sensitive adhesive layer 
that fills the cube corner cavities and that is transparent and is radiation-curable or UV-curable." 
Applicant asserts that none of the cited references, alone it in combination, describe a pressure- 
sensitive adhesive layer that is radiation-curable or UV-curable. Further, Applicant notes that the 
Examiner of U.S. Application No. 09/870,180 made a rejection based on Chau, Stamm, and 
Rowland '804 based on the same arguments that this Examiner is making. The Board of Patent 
Appeals and Interferences ruled that "nothing in Rowland referred to by the examiner teaches 
that ... its pressure-sensitive adhesive is radiation or UV curable" (Decision on Appeal, page 
8)(copy enclosed herewith). 

Claims 3-13, 19, and 38 each add additional features to claim 1. Claim 1 is patentable for 
the reasons given above. Thus, claims 3-13, 19, and 38 are likewise patentable. 

Applicant believes that the rejection of claims 1, 3-13 and 19 under 35 USC § 103(a) as 
being unpatentable over the references listed above has been overcome and should be withdrawn. 
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In view of the above, it is submitted tliat tlie application is in condition for allowance. 
Reconsideration of the application is requested. 



Respectfully submitted, 

Date ^ndraK. Nowak/Reg. No.: 53,666 

Telephone No.: 651-733-1543 

Office of inlellectual Property Counsel 
3M Innovative Properties Company 
Facsimile No.: 65I-736-3S33 
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Docket No.: 54538US011 



In The United States Patent and Trademark Office 



First Named Inventor: KENNETH L. SMITH 



Group Art Unit: 



1733 



Application No. 



09/870,180 



Confirmation No. 



7800 



Filed: 



05/30/2001 



Examiner: 



JohnL.Goffll 



Title: CUBE CORNER CAVITY BASED RETROREFLECTORS WITH 
transparent fill MATERIAL 

DECLARATION UNDER 37 C.F.R. 1.132 OF BIMAL V. THAKKAR 

I, fiimal V. Thakkar, hereby declare that: 

1 . I received a B.S. in Chemistry from the University of Bombay, Indi? 
1982, a B.S. in Chemical Engineering from Northwestern University in Evanston, 
Illinois in 1985, and a Ph.D. in Chemical Engineering from the University of 
Minnesota in Minneapolis, Minnesota in 1991 . My graduate studies focused on 
polymer surface science. 

2. I am an employee of 3M Company ("3M"). 3M IPC, the assignee of 
the above-identified application, is a subsidiary of 3M. 3M is also the exclusive 
licensee of all patents owned by 3M IPC. I have been an employee of 3M since 
June of 1991 . From June of 1991 through the present, I have been working in 
Traffic Safety Systems Division, and I have continuously worked in the area of 
pressure sensitive adhesive formulations and silicone release liners. My current 
title is Senior Research Specialist. 

3. I identified Ebecryl® 3720 Bisphenol A Epoxy Diacrylate, commercially 
available from Cytec Surface Specialties, Inc., Smyrna, GA. (hereinafter "Ebecryl 
3720"), as a material that has both acrylate and epoxy functionality and, to my 
knowledge, that does not include other monomers. The product literature for 
Ebecryl 3720 is attached to this Declaration as Exhibit I. 



4. Pages 216-217 of Adhesion and Adhesives Technology, An Introduction 
states that "The Pressure-Sensitive Tape Council has defined pressure-sensitive 
adhesives as materials with the following properties: 

1. Aggressive and permanent tack 

2. Adheres with no more than finger pressure 

3. Requires no activation by any energy source 

4. Has sufficient ability to hold onto the adherend 

5. Has enough cohesive strength to be able to be removed cleanly 
from the adherend." 

(Alphonsus V. Pocius, Hanser Publishers, New York, 1997 at Chapter 9, pp. 216- 
217, Paragraph 9.2, quoting Test Methods for Pressure Sensitive Adhesive Tapes 
(1994), Pressure Sensitive Tape Council, Chicago, IL). A copy of the quoted 
portion of Adhesion and Adhesives Technology, An Introduction is attached to this 
Declaration as Exhibit II. 

5. The Pressure-Sensitive Tape Council has at least one test that is useful 
in determining whether and to what extent a material is a pressure-sensitive 
adhesive. This test is referred to as the PSTC Test (Pressure-Sensitive Tape 
Council Test). 

6. The PSTC Test was replaced by the ASTM Test Method D 3654 test 
(see the attached Exhibit III at paragraph 1.2.2, which is a copy of the ASTM Test 
D 3654). 

7. In order to determine whether uncured Ebercryl 3720 satisfies the 
requirement that the material have "sufficient ability to hold onto the adherend," I 
employed ASTM Test Method D 3654 entitled "Standard Test Methods for Shear 
Adhesion of Pressure-Sensitive Tapes" (see Exhibit III). 

8. The Shear Adhesion to Standard Steel Panel Test (Procedure A of 
ASTM Test Method D 3654) involves applying "[a] strip of tape ... to a standard 
steel panel under controlled roll down. The panel is mounted vertically, a standard 
mass is attached to the free end of the tape and the time to failure is determined." 
(See page 2, Section 3.1 of Exhibit III). 

9. I prepared two samples by cutting two 12.7 mm wide by 10 cm long 
strips of 3M™ Diamond Grade™ VIP Reflective Sheeting Series 3990. 1 applied 
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2-3 drops of Ebecryl 3720 to the non-retroreflective side of a 12.7 mm by 12.7 mm 
area at one end of each sample. Each sample was placed on a new 2 inch square 
stainless steel panel such that the 12.7 mm by 12.7 mm area onto which the 
Ebecryl 3720 had been applied was in contact with the stainless steel panel and was 
aligned in the center and at the bottom edge of the stainless steel panel. Contact 
between the Ebecryl 3720 and the panel was established using one back and forth 
motion with a 2 pound rubber roller. The portion of each sample extending below 
the stainless steel panel was folded back on itself to form a loop and secured with a 
staple as is shown and described in Figure 1 of ASTM Test Method D 3654. 

10. The first sample was placed vertically on a test fixture as is shown and 
described in Figure 1 of ASTM Test Method D 3654 (Exhibit III). Within 30 
minutes, this sample slid off the stainless steel panel before the weight was 
attached to the sample. 

1 1 . The second sample was placed horizontally on a countertop and was 
conditioned for 24 hours at room temperature and about 50% relative humidity. 
After 24 hours of conditioning, the second sample was placed vertically on a test 
fixture as shown and described in Figure 1 of ASTM Test Method D 3654 (Exhibit 
III). A 1000 gram weight was attached to the looped end of the sample. The 
sample fell off the panel immediately. 

12. In summary, the results of the above tests were that the first sample slid 
off the panel before the weight was applied and the second sample slid off the 
panel immediately upon application of the weight. Commonly recognized 
pressure-sensitive adhesives tested under the same conditions as detailed in above 
are capable of holding the weight for hundreds to thousands of minutes before the 
sample separates from the steel panel. Consequently, Ebercyl 3720 does not satisfy 
the Pressure-Sensitive Tape Council's requirement that the material have 
"sufficient ability to hold onto the adherend" and thus uncured Ebercry! 3720 does 
not qualify as a pressure-sensitive adhesive. 

13. The Ebecryl 3720 product literature states that the UV or EB cured 
Ebecryl 3720 product has "[h]igh surface hardness" and lists under "Typical Cured 
Properties" a Tensile strength of 1 1 ,000 psi. II ,000 psi converts to 7.6 * 1 0^ 
dynes/cm^. The Dahlquist criteria described in the Handbook of Pressure Sensitive 
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Adhesives Technology, D. Satas, 3rd ed. Page 191 (1999) (attached as Exhibit IV) 
states that "Dahlquist's criterion suggests that the compressive modulus of a 
pressure sensitive adhesive cannot exceed 10^ dynes/cm'^ in the time frame of the 
bonding process." Consequently, Ebecryl 3720 in the cured state does not qualily 
as a pressure sensitive adhesive. 

14. In summary, Ebecryl 3720 is an acrylic based epoxy material not 
including other monomers, and Ebecryl 3720 does not qualify as a pressure- 
sensitive adhesive in either its uncured or cured form. 

15. I declare that all statements made herein are of my own knowledge, are 
true, and that all statements made on information and belief are believed to be true. I 
further declare that these statements were made with the knowledge that willflil, false 
statements and the like so made are punishable by fine or imprisonment or both, 
under 18 USC 1001, and that such willful, false statements may jeopardize the 
validity of the patent application or any patent issuing thereon. 






MADONNA M. SCHROEDER 
Notary Public 
flw^ Minnesota 
*^My Commission Expires January 31. 2010 




Notary Public 
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EXHIBIT I 



C/TEC 



EBECRYL® 3720 

Bisphenol A Epoxy Diacrylate 



INTRODUCTION 

EBECRYL* 3720 is a bisphenol A epox/ diacrylate that is the 
industry standard in performance and consistency. It exhibits 
light color and fast cure response. Films of EBECRYL 3720 cured 
via exposure to ultraviolet light (UV) or electron beam {EB) 
demonstrate high surface hardness, gloss and excellent chemical 
resistance, EBECRYL 3720 finds broad use in UV/EB 
applications, such as inks, coatings, and overprint varnishes and 
offers improved formulation stability. 

PERFORMANCE HIGHLIGHTS 

EBECRYL 3720 is characterized by: 

• Light color 

• Fast cure response 

• Good stability 

UV/EB cured properties based on EBECRYL 3720 are 
characterized by the following performance properties: 

• High gloss 

• Excellent chemical resistance 

• High surface hardness 

Ttie actual properties of UV/EB cured products also depend on 
the selection of other formulation components such as reactive 
diluents, additives and photoinitiators. 

SUGGESTED APPLICATIONS 

Formulated UV/EB curable products containing EBECRYL 3720 
may be applied via direct or reverse roll, offset gravure, metering 
rod, slot die, knife over roll, air knife, curtain, immersion and 
spin coating methods, as well as screen printing. EBECRYL 3720 
is recommended for use in; 

• Paper upgrading 

• Overprint varnishes 

• Screen inks 

• Wood sealers 

■ Fast cure coatings 

• Laminating adhesives 

• Coatings for paper, paperboard, wood, chipboard and rigid 



SPECIFICATIONS SM 

Color, Gardner scale, max. ooi 

Appearance 002 

Acid value, mg KOH/g, max. oos 

Viscosity at 65.5°C, cP on 

% Epoxide, max. oes 

TYPICAL PHYSICAL PROPERTIES 

Density, g/ml at 25''C 
Functionality, theoretical'^' 
Oligomer, % by weight 

TYPICAL CURED PROPERTIES™ 

Tensile strength, psi 
Elongation at break, % 
Young's modulus, psi 
Glass transition temperature, "C*"' 
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EXHIBIT I 

IVTEC 



VISCOSITY REDUCTION 

Graph I shows the viscosity reduction of EBECRYL 3720 with 1,6- 
hexanediol diacryiate (HDODAy*, isotMrnyl acrylate (IBOA)*^', 
trimethylol propane triacrylate (TI^PTA-Ny'>, and tripropylene 
glycol diacryiate (TRPGDA)'". Although viscosity reduction can 
be achieved with non-reactive solvents, reactive diluents are 
preferred because they are essentially 100 percent converted 
during UV/EB exposure to form a part of the coating or ink, thus 
reducing solvent emissions. The specific reactive diluents used 
will influence performance properties such as hardness and 
flexibility. 

Graph II illustrates the change in viscosity of EBECRYL 3720 with 
increasing temperature. 



Graph II 

Viscosity vs. Temperature 
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STORAGE AND HANDLING 

Before using EBECRYL 3720, consult the Material Safety Data 

Sheet for additional information on hazards, handling 
procedures, and recommended protective equipment. 

The maximum recommended storage temperature for EBECRYL 
372Q is 38°C (100°F). High temperature and fire conditions can 
cause uncontrolled polymerization with rapid evolution of heat 
and pressure rise, which may result in violent rupture of the 
storage tanks or containers. Never store in direct sunlight or 
adjacent to heated compartments. Containers should be kept 
closed and away from oxidizing agents, acids, alkalies, 
peroxides, free radical initiators, photosensitizers, rust, and x-ray 
or ultraviolet radiation. Procedures that displace oxygen from 
the matenal, such as sparging with nitrogen, should be avoided. 

PRECAUTIONS 

Avoid contact with skin and eyes and breathing vapors. Contains 
materials that may cause irritation to the eyes and skin. 
Sensitization may occur. Skin irritation may not occur 
immediately and contact may go unnoticed for up to 48 hours. 
Solvents shouSd not be used to clean skin because of increased 
penetration potential. Contaminated dothing, shoes, belts and 
other leather goods should be removed immediately. Incinerate 
contaminated leather goods, including shoes. Wash 
contaminated clothing thoroughly before reuse. 

Please refer to the Cytec Surface Specialties Guide to Safety 
and Handling for additional information on the safe handling of 
acrylates. 



(1) Product of Cytec Surface Specialties. 



• Cytec Surface Specialties Inc. | 1950 l^ke Park Drive, Smyrna GA 30080 | Phone 800-433-2873 | Fax 678-255-4699 • 
Trademarli Notice: Tlie ® indicabes a Registered Trademark in the United States, and the or * indicates a Trademark in the United States. TTie mark may also be registered, the 
subject of an application for registration, or a trademark in other coLntries. 

Notice: Cytec Surface Specialties Inc. in its own name and on belialf of its affiliated companies (hereinafter 'Cytec Surface Specialties') decline any liability with respect to tile use 
made by any third party of the informahon contained herein. The information contained herein represents Cytec Surface Specialties' best knowledge tliereon without constituting any 
express or implied guarantee or warranty of any kjnd (inciuding, but not iimited to, regarding the accuracy, tile compieteness or relevance of the data set out herein). Cytec Surface 
Specialties is the soie owner or authoriied user of the intellectual property rights relating to the information communicated. The information relating to the use of the products is 
given for information purposes only, lio guarantee or warranty is provided that the product is adapted to the client's specific use. The client should perform its own tests to 
detEnnine the suitability for a particular purpose. The final choice of use of a product remains the sole responsibility of the client. 
© 2006 Cytec Surface Specialties Inc. AJI rights rexerved. 
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I EXHIBIT II 



The Chemistry and Physical Properties of 
Elastomer-Based Adhesives 



9.1 Introduction 



Of the classes of adhesives, elastomer-based adhesives are probably the most familiar 
to the consumer. Many of the baby boom generation remember solvent-thinned, 
rubber-based paper adhesives used for elementary school projects. Many of the 
pieces of furniture we have in our homes and offices are laminated wood. The 
adhesive used for lamination is most often based on an elastomer. Probably the 
most widely recognized elastomer-based adhesive is coated on a backing and used 
as a pressure sensitive adhesive tape. In this chapter, the chemistry and physical 
properties of pressure-sensitive adhesives as well as other types of elastomer-based 
adhesives is discussed. The physical properties of pressure-sensitive adhesives is 
emphasized as these demonstrate many of the concepts discussed in this book. Other 
elastomer-based adhesives are discussed in terms of their chemistry, because funda- 
mental information on these materials is limited. 

The objectives of this chapter include the development of an understanding of 
the chemistry of elastomer-based adhesives. Knowledge of the parameters necessary 
to formulate this type of adhesive and an appreciation of the test methods evaluating 
pressure-sensitive adhesives should be gained. Most important is the discussion on 
how the dynamic mechanical properties of pressure-sensitive adhesives are related to 
their mechanism of action. 



9.2 Pressure-Sensitive Adhesives 

The Pressure-Sensitive Tape Council [1] has defined pressure-sensitive adhesives as 
materials with the following properties: 

1. Aggressive and permanent tack 

2. Adheres with no more than finger pressure 

3. Requires no activation by any energy source 

4. Has sufficient ability to hold onto the adherend 

5. Has enough cohesive strength to be able to be removed cleanly from the 
adherend 
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9.2 Pressure-Sensitive Adhesives 217 

The above definition of a pressure-sensitive adhesive (PSA) includes some con- 
cepts yet to be discussed but that are extremely important for this class of materials. 
The property we first notice about PSAs is their tack. We know what tack feels like 
but how do we describe it and, for that matter, how do we generate materials with 
tack? Tack is generated by adding certain low molecular weight materials to elasto- 
mers in a process called tackificaliori- These Uickifiers, because of their low molecular 
weight, decrease the cohesive strength of the elastomer. However, a PSA must have 
tack and sufficient cohesive strength to hold two things together. In this section, we 
see how a balance of properties is generated so that a PSA combines these seemingly 
mutually exclusive properties to yield a material with "sufficient ability to hold onto 
the adherend" as well as "be cleanly removed from the adherend." 

For the most part, PSAs are used in coated form as the adhesives in pressure- 
sensitive adhesive tapes (PSATs). There is substantial technology associated with the 
manufacture of pressure-sensitive tapes but much of the information regarding 
PSATs is proprietary to those companies which manufacture them. The information 
about manufacturing does not yield more understanding as to how these materials 
perform and therefore, it is not discussed in this book. 



9.2.1 Chemistry of the Base Resins Used in PSAs 



A large variety of elastomers have been used as PSAs. The first material to gain 
widespread use was a natural rubber-based adhesive. Natural rubber is poIy(c!> 
erstanding of isoprene) and is obtained from the Hevea rubber plant as a natural latex. The 

ters necessary [ structure of polyCci^-isoprene) is shown in Fig. 9.1. The latex is coagnlated and then 
)ds evaluating the rubber is usually smoked to eliminate bacteria and fungi which can degrade the 

discussion on ; rubber before it can be processed. The PSA manufacturer receives the natural 
are related to ; rubber as a slab of smoked material which is often worked mechanically to reduce 
its molecular weight. The mechanically worked rubber is then dissolved in an 
appropriate solvent, mixed with the tackifier and coated or otherwise packaged. 
Natural rubber-based PSAs are still used in a number of PSAT applications includ- 
mg masking tape where they exhibit excellent removability after painting and 
baking. One of the primary attributes of natural rubber-based PSAs is their low 
cost, but they also are used extensively because of their high peel strength when 
properly formulated. The properties of natural rubber-based PSA lead to most of 
the discussion on PSA performance, which follows in a later section. 

Natural rubber-based PSAs were the basis for all of the early PSA products. 
However, these adhesives had one primary flaw. Because of unsaturation in the 
backbone of the base polymer, the adhesive had a noticeable tendency to yellow 
and to crosslink, thus becoming brittle. The problem could in some ways be 
ameliorated by the addition of antioxidants, but, in general, natural rubber-based 
PSAs were unstable to long term exposure to the environment. This problem led to 
the introduction of a number of new base resins which did not suffer from these 
deficiencies. 
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EXHIBIT III 



Designation: D 3654/D 3654M - 06 



Standard Test Methods for 

Shear Adhesion of Pressure-Sensitive Tapes^ 

This standaid is issued under ihe fiied designaiioii D 3654/D 3654M; ihe number immediaieiy followi 



1. Scope 

1.1 This test method covers procedures for determining the 
ability of pressure-sensitive tapes and labels to remain adhered 
under constant load applied parallel to the surface of the tape 
and substrate. 

1.1.1 Procedure A measures the shear adhesion when ap- 
plied to a vertical standard steel panel, 

1.1.2 Procedure B measures the shear adhesion when ap- 
plied to vertical panel covered with NIST SRM 1810A 
standard fiberboard. 

1.1.3 Procedure C measures the shear adhesion when ap- 
plied to a vertical panel covered with a fiberboard as defined by 
Comite Europeen de Normalisation (CEN). 

1.1.4 Procedure D measures shear adhesion when applied to 
a vertical panel covered with a fiberboard agreed upon by the 
buyer and seller, 

1.1.5 Proeedure E measures shear adhesion of filament 
reinforced tape when applied to a horizontal standard steel 

1.1.6 Procedure F measures shear adhesion of a filament 
reinforced tape when applied to a horizontal panel covered 
with NIST SRM 1810A standard fiberboard. 

1 .1 .7 Procedure G measures the shear adhesion of a filament 
reinforced tape when applied to a horizontal panel covered 
with a standard fiberboard defined by CEN. 

1.1.8 Procedure H measures the shear adhesion the same as 
Procedure A except the test is conducted at an elevated 
temperature and after a 10-min dwell time at the elevated 
temperature. 

1.2 These procedures provide a means of assessing the 
unifomiity of the adhesive of a given type of pressure-sensitive 
tape, usually tapes used for packaging applications. The 
assessment may be within a roll of tape, between rolls or 
production lots, 

1.2,1 Variations in the tape backing and adhesive affect the 
response; therefore, these procedures cannot be used to pin- 
point the specific cause(s) of nonuniformity. 



1,2,2 This test method is intended to replace AFERA4012. 
CEN 1943, and PSTC (see 7,2), 

1.3 The values stated in either SI units or inch-pound units 
are to be regarded separately as standard. The values stated in 
each system are not be exact equivalents; therefore, each 
system shall be used independendy of the other. Combining 
values from the two systems will result in non-eonforrtiance 
with the standard, 

1.4 This standard does not purport to address all of the 
safety concerns, if any, associated with its use. Ii is the 
responsibility of the user of this standard to establish appro- 
priate safety and health practices and determine the applica- 
hiiity of regulatory limitations prior to use. 

2. Rererenced Documents 

2.1 ASTM Standards: ^ 

.\ 666 Specification for Annealed or Cold-Worked Austen- 

itic Stainless Steel Sheet, Strip, Plate, and Flat Bar 
D37I5/D3715M Practice for Quality Assurance of 

Pressure-Sensitive Tapes 
D 4332 Practice for Conditioning Containers, Packages, or 

Packaging Components for Testing 
D 5730/D 5750M Guide for Width and Length of Pressure- 

Sensitive Tape 

E 122 Practice for Calculating Sample Size to Estimate, 
With a Specified Tolerable Error, the Average for a 
Characteristic of a Lot or Process 

2.2 AFERA Standard: 

AFERA 4012 Self- Adhesive Tapes— Measurement of Static 
Shear Adhesion' 

2.3 CEN Standard: 

EN 1943 Self- Adhesive Tapes — Measurement of Static 
Shear Adhesion'* 
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2.4 PSTC Standard: 

PSTC-7 Holding Power of Pressure-Sensitive Tapcs^ 

3. Summary of Test Method 

3.1 Procedure A, Shear Adhesion to Standard Sieel 
Panel — A strip of tape is applied to a standard .steel panel under 
controlled roll down. The panel is mounted vertically, a 
standard mass is attached to the free end of the tape and the 
time to failure is determined. 

3.2 Procedure B, Shear Adhesion to a Standard (NIST) 
Fiberboard — A strip of tape is applied to a panel covered with 
NIST SRM 1810A fiberboard under controiled roll down. The 
panel is mounted vcrticaOy. a standard mass is attached to the 
free end of the tape and the time to failure determined. 

3.3 Procedure C, Shear Adhesion to a Standard CEN 
Fiberboard — A strip of tape is applied to a panel covered with 
the CEN standard fiberboard under controlled roll down. The 
panel is mounted vertically, a standard mass is attached to the 
free end of the tape and the time to failure is determined. 

3.4 Procedure D, Shear Adhesion to a Fiberboard with 
Controlled Roll Down — The panel is mounted vertically, a 
standard mass is attached to the free end of the tape and the 
time to failure is determined. 

3.5 Procedure E, Shear Adhesion lo a Standard Steel 
Panel — A strip of filament reinforced tape is applied to a 
standard steel panel with a 120° bend at one end with 
controlled roll down. The panel is mounted horizontally, tape 
side up, with the free end of the tape allowed to hang vertically 
over the rounded end. A standard mass is attached to the free 
end of the tape and allowed to act for the specified time. 

3.6 Procedure F, Shear Adhesion of Filament Reinforced 
Tape to a Standard (NIST) Fiberboard — A strip of filament 
reinforced tape is applied to a panel with a 120° bend, covered 
with NIST SRM 1810A standard fiberboard under controlled 
roll down. The panel is mounted horizontally, tape side up, 
with the free end of the tape allowed to hang vertically over the 
round end of the panel. A standard mass is attached to the free 
end of the tape and allowed to act for a specified time. 

3.7 Procedure C, Shear Adhesion of a Filament Reinforced 
Tape to a CEN Standard Fiberboard — A strip of filament 
reinforced tape is applied to a panel covered with CEN 
standard fiberboard under controlled roll down. The panel is 
mounted horizontally, tape side up, with the free end of the tape 
allowed to hang vertically over the round end of the panel. A 
standard mass is attached to the free end of the tape and 
allowed lo act for the specified time, 

3.8 Procedure H — This procedure is conducted as described 
in Procedure A except the test is conducted at an elevated 
temperattire after a 10-min dwell time at the elevated tempera- 

3.9 For Procedures A, B, C, D, and H the preferred 
specimen sixe is 12 by 12 mm [0,5 by 0.5 in.]. A specimen size 
of 24 by 24 mm [1 by 1 in.] may be specified. 



' PSTC fPressure Sen.iilive Tape Council), 400 N. Michigan Ave., No. 2200, 
Chicago, IL 6061 1^267. 



3.10 For Procedures E, F and G the specimen width shall be 
12 mm [0.5 in.]. For testing reinforced filament by Procedure 
H, the width shall be 12 mm [0.5 in,]. 

4. Significance and Use 

4.1 Procedure A measures the ability of a pressure-sensitive 
tape to adhere to a standard steel panel under constant stress. 
This may or may not relate to the ability of the tape to adhere 
to other surfaces. 

4.2 Procedures B, C, and D may be used to determine the 
shear adhesion of the tapes generally used lo close fiberboard 
boxes in packaging applications. 

4.3 Procedure D measures the shear adhesion of a pressure- 
sensitive tape to a nonstandard fiberboard, liner board, corru- 
gated hoard, or other surfaces which is agreed upon for testing. 
This may be used to compare the shear adhesion of a tape to a 
particular fiberboard surface or to compare the shear adhesion 
of a tape to a variety of fiberboard surfaces. 

4.3.1 The surfaces of similar fiberboards may exhibit con- 
siderable variation between mills, between batches from one 
mill, and within batches. Take care in the choice of samples 
and when comparing results between fiberboard surfaces which 
may not be exactly the same. 

4.3.2 The precision of tests conducted on nonstandard 
surfaces may be different than that described in Section 13. 

4.4 Procedures E, F, and G may be used to determine the 
ability of a filament reinforced tape to hold when placed under 
constant stress. 

4.5 Procedure H may be used to compare the shear adhesion 
of tape applied to a standard steel surface and tested at an 
elevated temperature. Tbe use of an elevated temperature 
during test tends to reduce the duration of the lest. 

5. Apparatus 

5.1 Specimen Cutter'-^'^ — The specimen cutter shall hold 
two single-edge razor blades in parallel planes, a precise 
distance apart, lo form a cutter of exact specimen width. Two 
cutters, 12 mm [0.5 in.] and 24 mm [1 in.] cutting width, shall 
be available or appropriate alternates, which will not cause 
edge damage. 

Note 1— The 12-mni [0.5-in.] cuiter shall consist of a ]2-mm [0.5-in.l 
thick by 200-mm |8-iii.l length of aluminum bar stock l2-mm [0.5-in. 1 
wide. The edges for about 125 mm [5 in.l from one end .shall he rounded 
slightly to fomi a handle. The width of Che bar for 7S mm [3 in.t shall be 
narrowed lo exaclly 12 mm [0.5 in.] minui ibe thickness of a .single-edge 
raior (one of two used as cuding edges). The razor shall be held in 
position using side plaics. The end of ihe cutter shall be cut away at a 45° 
angle to expose the cutting edge.s at one end of the blades. The edges .shall 
be separated by 12 ± 0.10 mm [0.5 ± 0.005 in.]. The 24 mm [1 in. | cutler 



These widdi,* correspund lo ihc pi-im;iry metric (SI) units described in Guide 
11 :^7.S("i;].> S /.'^fiM. The.se so-called "modular metric" units generally are used 

25 ur50 mm) of specimens per s -l, this sliould be noted per 11 1 5 and calculations 
per 1 1 . 1 must accotini for the dillerence. 

'The sole .source of supply of the apparatus known to the committee at this time 
is Chenisultants International. 9349 Hainillon Drive, Mentor, OH 44061-1118. It 
you art aware of alternative suppliers, please provitie this information lo aSTM 
International Headquarters. Your commenLs will receive careful consideration at a 
meeting of the responsible technical commillee,' which you may attend. 
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shall follow ihe same tiescripuon exuepl the bar slock shall be 24-mm 
[I-in.l wide and shall be narrowed to exactly 24 mm [1 in.) minus the 
thickness of a single edge razor. 

5.2 Dispensing System, for solvents, such as a wash bottle. 

5.3 PaneP'^: 

5.3.1 For Procedures A. B, C, D, and H, a 50 by 125 mm [2 
by 5 in.] not less than 1.1 mm f0.043 in.] thickness 302 or 304 
stainless steel sheet with bright annealed finish in accordance 
with Specification A 666. The surface roughness height shall 
be 50 ± 25 nm [2.0 ± 1.0 /iin.] arithmetical average deviation 
from a mean line. One or both of the panel ends shall be ground 
to form a 90° angle with the panel surface. Panels showing 
stains, discolorations, or numerous scratches are not accept- 
able. New panels should be cleaned before use as described in 
10.1, except with ten washes of the final solvent. Between uses, 
the panels test surface shall be protected from scratches and 
contamination, and the panels stored at conditions described in 
S.l. 

5.3.2 For Procedures E, F, and G, a panel as described in 
3.3, 1 shall have a 12 mm [0.5 in.] length at one end of the panel 
bent through an arc of 120° away from the test surface. The 
radius of the curvature of the finished surface at the bend shall 
be 1.5 to 3 mm [Vit to '/a in.]. 

5.4 Roller, mechanically or hand-operated. 

5.4. 1 A steel roller 85 ± 2.5 mm [3.25 ± 0. 1 in.] in diameter 
and 45 ± 1.5 mm [1.75 by 0.5 in,] in width, covered with 
rubber approximately 6 mm [0.25 in.] in thickness, having a 
Shore scale A durometer hardness of 80 ± 5. The surface shall 
be a true cylinder void of any convex or concave deviations, 
The mass of the roller shall be 2040 ± 45 g [4.5 ± O.i lb], 

5.4.2 No pan of the apparatus shall increase the mass of the 
roller during use. The roller shall move either mechanically or 
by hand at the rate of 10 ± 0.4 mm/s [24 ± 0.5 iii./inin]. 

5.5 Test Stands and Ancillary Apparatus:^ 

5.5.1 Procedures A. B, C. D, and H—k lest stand that shall 
hold the test panel, with tape applied, at an angle of 0 to 2° with 
the vertical, so that when the mass is acting on the test 
specimen, no peel forces will be exerted on the tape. 

5.5.2 Procedures E, G, and F — A lest stand that will support 
the test panel in a horizontal plane, approximately 300 mm [12 
in.] above the work surface. 

5.5.3 Clamp or Hook, that will allow attachment of the mass 
to the specimen, distributing the load equally across the tape 
specimen width, 

5.5.4 Test Masses: 

5.5.4.1 Procedures A, B, C, D, and //—The test mass shall 
be 1000 ± 5 g or other mass as specified. The mass of the 
clamp or hook described in 5.53 shall be included as part of 
the total mass, 

5.5.4.2 Procedures E, F, and G— The test mass shall be 4.5 
± 0.2 kg [10 ± 0.5 lb] or other mass as specified. The mass of 
the clamp or hook as described in 5,5,3 shall be included in the 
total mass, 

5.5.5 Timing Systems: 

5,5,5,1 Procedure A, B, C, D, and H to measure the interval 
in minutes, between the application of the load to the specimen 
and its separation from the panel. 



5.5.5,2 Procedures E, F, and G, a suitable means of mea- 
suring the amount of islippage of the tape to 1 mm ['/« ir,| on 
the panel after the mass has acted for 48 h. 

6. Reagent Materials 

6.1 Purity of Reagents — Reagent grade chemicals shall be 
used in all tests. Other grades may be used, provided it is first 
ascertained the reagent is of sufficiently high purity to permit 
its use without lessening the accuracy of the determination, 

6.2 Solvents: 

6.2.1 Any of the following solvents may be used for 
cleaning. 

Ntm; 2 — Befori; selecting or using these solvents for cleaning te,st 
panels be sure to read and follow all precautions on [he chemical Material 
Safely Data Sheets (MSDS) and consult with Environmental, Healih and 
Safety (EHS) Professionals, 

6.2.1.1 Diacetone alcohol nonresidual, technical grade or 
better. 

6.2.1.2 Methanol (95 %). 

6.2.1.3 Methyl Ethyl Ketone (MEK). 

6.2.1.4 tt-Heptane. 

6.2.1.5 Acetone. 

6.2.2 For referee testing, the final cleaning shall be with 
MEK or acetone. 

6.3 Cleaning Material, absorbent, surgical gauze, cotton 
wool, or tissue. To be suitable, materials must be lint free 
during u.se, absorbent, contain no additives that are soluble in 
the solvents listed in 6,2, and made ejtclusively from virgin 
materials, 

7. Sampling 

7. 1 Acceptance Sampling — Sampling shall be in accordance 
with Practice D 3715/D 3715M. For Procedures A, E, and H 
three replicate specimens shall be averaged in accordance with 
Section 1 1 for each test result. For Procedures B, C, D, and G 
five replicate specimens shall be averaged. No single value 
shall be considered as representative of the roll under test. 

7.2 Sampling for Other Purposes^Tht sampling and the 
number of test specimens depends on the purpose of the 
testing. Practice E 122 is recommended. It is common to test at 
least five specimens of a patticulai- tape. Test specimens should 
be taken from several rolls of a tape and, whenever possible, 
among several production runs of a tape. Strong conclusions 
about a specific property of a tape cannot be based on test 
results of a single unit (roll) of product. 

8. Test Specimen 

8.1 Removal from Roll: 

8. 1 . 1 Unwind and discard at least three but no more than six 
outer wraps of tape from Ihe roll before taking specimens for 

8. 1.2 For Procedures A, E, and H, remove three specimens 
per saiTiple roll for each test to be performed. For procedures B, 
C, D, and G remove five specimens per roll for each test to be 
performed. Remove specimens from freely rotating roll at the 
rate of 500 to 750 mm/s [20 to 30 in./min]. Where width or 
other factors causing high adherence to backing make it 
impossible to remove the specimen at the prescribed rale, 
remove it at a rale as close to 500 mm [30 in./min) as possible. 
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8.2 When the tape is wider than the specimen speciKed in 
the test procedure, cut the specimen using the specimen cutter 
described in 5.1 from the center of the of the strip removed 
from the roll in accordance with JO, I. 

8.3 Apply specimen within five min after unwinding. 

8.4 Tesi Specimen Size: 

8.4. 1 Procedures A, B, C, D. and H, the test specimens shall 
be 1 2 ± 0.05 mm [0.5 ± 0.003 in.], or other width, as specified 
{24 mm [I in.] may be used) and approximately 150 mm [3 in.] 
long. 

8.4.2 Procedure E, F, and G specimens shall be 12 ± 0,05 
mm [0,5 ± 0,016 in,] in width and approximately 300 mm [12 
in,J long, 

9. Conditioning 

9.1 Condition rolls of tape in the standard conditioning 
atmosphere of 23°C and 50 % relative humidity as described in 
Practice D 4332 for no less than 24 h. Unless otherwise 
specified, test at these conditions, 

9.2 Handle the panel as little as possible to minimize heat 
transfer from hands to the panel, 

10. Procedure 

10.1 For Procedures B, C, D, F and G, apply, by means of 
a double-coated pressure-sensitive tape, a piece of fiberboard 
(see 3.3,2, 3.3,3, 3,3.4, 3.3,6 and 3.3,7) wider and longer than 
the width and length of the test specimen, centered at one end 
of the lest panels (see 53.\ and 5,3.2), 

Note 3— -Take ca' 
up and with ihc grai 

10.2 Procedure A: 

10,2,1 Dispense one of the solvents listed in 6,2.1 onto the 
panel, wiping to dryness with fresh absorbent cleaning material 
(see 6.3), Repeat for a total of three washes with this solvent. 
Do not touch cleaned panel surfaces with fingers. Warning — 
All operations with solvents should be conducted in a well- 
ventilated hood. 



10.2.2 Center the test specimen on the 50 ram [2 in,] 
dimension at one end of the test panel and apply, without added 
pressure, to cover an area exactly 1 2 by 12 mm [0,5 by 0.5 in,], 
with tape. It may be desirable to mask the exposed adhesive of 
the free end of the specimen, 

10.2.3 To prevent cutting of the .specimen by the end of the 
pane! during roll down, place another panel of the same or 
slightly lesser thickness and as wide as the test panel, under the 
free masked end of the specimen, and in contact with the end 
of the panel prior to roll down, Roll down the test area twice m 
each lengthwise direction with the rubbei-covered steel roller 
described in 5.4, 

10.2.4 Individually prepare each specimen and test within 
one min. 



10.2.5 Place clamp or hook on the free end of the tape 
specimen, ensuring that the clamp or hook extends completely 
across the width of the specimen and is aligned to uniformly 
distfibute the load, 

10.2.6 Place the test assembly in the test stand so that the 
free end of the test specimen is vertical, ensuring that no peel 
forces act on the specimen. 

10.2.7 Apply the 1000 g mass to the clamp or hook gently 
so as to cause no shear impact force on the tape specimen. 
Record the time elaspe in which the tape specimen has 
separated completely fiom the test panel (see Fig. I), 

10.3 Procedures B, C, and D — Conduct these tests as 
described in 10.2, except the test panel shall be covered with 
fiberboard as described in 1 0.1. 

10.4 Procedure E: 

10.4.1 Clean, as described in 10.2.1, a test panel described 

10.4.2 Apply one end of the specimen, about 1 00 mm [4 in.] 
in length, adhesive side down, to the longitudinal surface of the 
lest panel. The tape must he at a true right angle to the bent 




Base with 
Timing System 



FIG. 1 Sketch of Typical Shear Adhesions Tester for Procedures 
B, C, and D. (For Procedures A and H, substitute steel panel 
instead of fiberboard.) 
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edge of the panel. Allow the remaining 200 mm [8 in.l to 
extend over and beyond the bend edge of the panel. 

10.4.3 Using a square, cut across, and through the width of 
the tape specimen 75 mm [3 in.] bacli from the front of bend in 
the horizontal plane of the test panel surface. 

10.4.4 Roll twice, once in each lengthwise direction using 
the rubber covered steel roller described in 5.4. 

10.4.5 Place the clamp or hook on the free end of the 
specimen, ensuring that it extends completely across the width 
of the specimen, and is aligned to distribute the load uniformly. 

10.4.6 Place the test assembly in the te.st stand so that the 
panel is horizontal, tape side up, and the free end of the test 
specimen is vertical. Apply the 4.5-kg [10-lb] mass to the 
clamp or hook gently so as to cause no impact force on the 
specimen (see Fig. 2). 

10.4.7 At the end of 48 h under load, examine the specimen 
for evideiiee of slippage. Measure any slippage that has 
occurred to the nearest 1 mm ['Ai in.]. 

10-5 Procedure F and G — Conduel these tests as described 
in l!.i.4, except the test panels shall be covered with fiberboard 
as described in 10. 1. 

10.6 Procedure H: 

10.6.1 Prepare test specimens as described in 10.2. 1 - 10.2..'^. 

10.6.2 Place the test stand, with specimen in place, in an 
oven maintained at 50°C [120°F]. 

10.6.3 Allow to condition at 50°C [120°F], for ten inin, then 
apply 1000-g mass to the clamp or hook gently so as to cause 
no shear impact foree on the tape speciinen. Record the time 
elapse in which the tape specimen has eompletely separated 
from the test panel. 

11. Calculation 

11.1 Acceptance Sampling: 

11.1.1 Procedures A, B. C, D, and //—To determine the test 
results for each roll of tape, convert each of the test results 
(time to failure) to its common or natural logarithm. Obtain the 
arithmetic mean of all logarithms and then convert back to time 




FIG. 2 Sketcti of Typi(;al Shear Adhesion Tester for Procedure E. 
(For Procedures F and G, substitute a fiberboard surface.) 



by obtaining the appropriate antilogarithm. This gives the test 
results for ihe roll of tape under consideration in the sampling 
plan, 

11.1.2 Procedures E, F and G — It is common to interpret 
the results of these test methods as passing or failing a preset 

11.2 Other Purposes — Convert the test results (time to 
failure) from each specimen to its common or natural loga- 
rithm. Conduct an analysis of the logarithm of the data to 
determine the desired descriptive or comparative statistics. The 
resulting means and confidence intervals may be converted 
back to the original time units by obtaining the appropriate 
antilogarithm. Use of the Weibull distribution is an acceptable 
alternative. Some computer programs for data analysis allow 
the use of right-censored data. These censored data may have 
a time to termination rather than a time to failure. 

12. Report 

12.1 Report the following information: 

12.1.1 Statement including which test procedure was used 
and indicating any deviation from the procedure as written, 

12.1.2 Identify source of each roll, 

12.1.3 For Procedures A, B, C, D, and H the time for the 
tape to separate completely from the panel. For Procedures E, 
F, and G the amount of slippage in mm [in.] to the nearest mm 
['/win.], 

12.1.4 Dwell time, if other than one min, 

12.1.5 Test specimen size for Procedures A, B, C, D, and H 
if other than 12 by 12 mm (0.5 by 0.5 in.]. Width of specimen 
for Procedures E, F, and G if other than 12 mm [0.5 in.], 

12.1.6 Conditioning if other than 23°C [73.4°F] or 50% 
RH, 

12.1.7 Test temperatures for Procedures A, B, C, D, and G 
if other than 23°C [73.4°F] and test temperature for Procedure 
H, if other than 50''C []20°F], 

12.1.8 Mode of Failure - Cohesion (Cohesive strength, 
internal bond) — The ability of the adhesive to resist splitting. 
Good cohesion is necessary for clean removal. Adhesion is a 
bond produced between a pressure-sensitive tape adhesive and 
a surface for Procedures A, B, C, D, and H; and, 

12.1.9 Fiberboard substrate, if Procedure D is used. 

13. Precision and Bias 

13.1 Procedures A. B. C. ond £)— Repeatability (within 
laboratory variability) infomiation is available from one labo- 
ratory; several types of tape were evaluated using time to 
failure in minutes convened to natural logarithm for analysis. 
Examples of averages and with-in-roll standard deviations 
(including test en'or) are as follows: 

Tape X Converted X. min. Within Roll 

A a. 74 6248 0.32 

B 8.27 3905 0.23 

C 2,43 114 0.27 

D 6.50 665 0.45 

E 5.98 395 0.82 

13.1.1 The remaining components of variance are expected 
to be similar to those for Procedure H. The between roll 
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standard deviation and the residual (including within roll) 
standard deviations will vary, depending on the tape type and 
the manufacturer. 

13. 1 .2 Procedures E, F, and G — No statement is made about 
the precision of the procedures since results merely state 
whether there is conformance to specified criteria for success. 

13.1.3 Procedure H — An interlaboratory evaluation of two 
types of pressure-sensitive tapes by three laboratories has been 
conducted for Procedure H. The results are available.** It is 
based on an evaluation using lognorraal distribution; the times 
to failure in minutes were convened to Iheir natural (base e) 
logaiithms for analysis. The tapes tested in this study had a 
grand mean of 1 .2, which converts to 3.3 min. The components 
of the variance for the following factors were estimated; 
between operator in a laboratory, between rolls of tape, and 
residua] (including test error and within roll variation). 



"Supponing data ore availuble from ASTM Headquarters. Request RR: D-10- 



13.1.3.1 A summary of the pooled standard deviation is as 
follows: 

Between laboratories 0.46 
Between testers 0.247 
Between rolls 0.1 85 

13.1.3.2 These components may be combined in several 
ways 10 obtain the desired repeatability (within laboratory) and 
reproducibility (between laboratory) estimates of precision. 
One company reports that, with care, the between laboratory 
standard deviation and the residual (including within roll) 
standard deviation may be higher or lower than reported here, 
depending on the tape type and manufacturer. 

13.2 Bias — No measurement of bias is possible with this 
test method because an accepted reference or referee value is 
not available. 

14, Keywords 

14.1 filament-reinforced tape; pressure-sensitive tape; shear 
adhesion 
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ON BRIEF 



Before KIMLIN, PAK. and WALTZ, Administrative Patent Judges . 
PAK, Administrative Patent Judge . 

DECISION ON APPEAL 
This is a decision on an appeal under 35 U.S.C. § 134 from the examiner's final 
rejection of claims 22 through 36 which are all of the claims pending in the above- 
identified application, 
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APPEALED SUBJECT MATTER 

The subject matter on appeal is directed to a method of making cube corner 

articles, such as retrorefleclive articles having cube corner cavities. See the claims on 

appeal, together with the specification, page 1 , Details of the appealed subject matter are 

recited in representative claims 22' and 31 reproduced below: 

22, A method of making a cube corner article, comprising: 

providing a body layer having a structured surface that includes recessed faces 
defining 

cube corner cavities; 
applying a film of reflective material at least to the recessed faces; 
applying to the structured surface a flowable composition suitable for forming a 

transparent pressure-sensitive adhesive; and 
exposing the composition to radiation sufficient to crosslink the composition after 

the 

composition has filled the cube corner cavities. 

31 . A method of making a cube corner article, comprising: 

providing a body layer having a structured surface that includes recessed faces 
defining 



' The appellant stipulates that "[t]he appealed claims stand or fail together," See the Brief, page 2. 
Therefore, we select claims 22 and 31 as representative of two separate groups of the claims on appeal 
subject to different grounds of rejection and decide the propriety of these grounds of rejection based on 
the representative claims in accordance with 37 CFR § 1 .192(c)(7) (2003) and 37 CFR 
§ 41.37(c)(1)(vii)(2004). See In re McDaniel , 293 F.3d 1379, 1384, 63 USPQ2d 1462, 1465-66 (Fed, Cir. 
2002), 
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cube corner cavities; 
applying a film of reflective material to the recessed faces; 
applying to the structured surface a radiation-curable composition suitable for 



the film of reflective material; and 
exposing the composition to radiation sufficient to crosslink the composition after 



composition has filled the cube corner cavities. 
According to pages 23 and 24 of the specification: 

"Cube corner cavity" means a cavity bounded at least in part by three faces 
arranged as a cube corner element. 

"Cube corner element" means a set of three faces that cooperate to 
retroreflect light or to othenwise direct light to a desired location. 
"Cube corner element" also includes a set of three faces that itself 
does not retroreflect light or otherwise direct light to a desired location, 
but that if copied (in either a positive or negative sense) in a suitable 
substrate forms a set of three faces that does retroreflect light or 
otherwise direct light to a desired location. 

"Retroreflective" means having the characteristic that obliquely incident 
incoming light is reflected in a direction antiparallel to the incident 
direction, or nearly so, such that an observer at or near the source of 
light can detect the reflected light. 



bonding to 



the 



PRIOR ART REFERENCE 



The prior art references relied upon by the examiner are: 



Stamm 
Rowland 

Chau et al. (Chau) 



3,712.706 
3,810,804 
5,735,988 



Jan. 23, 1973 
May 14, 1974 
Apr. 7.1998 
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REJECTION 
The appealed claims stand rejected as follows^; 

1 ) Claims 31 , 33, 34 and 36 under 35 U.S.C. § 1 03(a) as unpatentable over the 
combined disclosures of Chau and Stamm; and 

2) Claims 22 through 30, 32 and 35 under 35 U.S.C. § 1 03(a) as unpatentable over 
the combined disclosures of Chau, Stamm and Rowland. 

OPINION 

We have carefully reviewed the claims, specification and prior art, including all of 
the arguments advanced by both the examiner and the appellants in support of their 
respective positions. As consequence of this review, we have made the determinations 
which follow. 

Under 35 U.S.C. § 103, the obviousness of an invention cannot be established by 
combining the teachings of the prior art references absent some teaching, suggestion or 
incentive supporting the combination. ACS Hospital Systems. Inc. v. Montefiore Hospital . 
732 F.2d 1 572, 1 577, 221 USPQ 929, 933 (Fed. Cir. 1 984). This does not mean that the 
cited prior art references must specifically suggest making the combination. B.F. Goodrich 
Co. V. Aircraft Braking Svstems Cow. . 72 F.3d 1577, 1582, 37 USPQ2d 1314, 1318 (Fed. 
Cir. 1996); In re Nilssen . 851 F.2d 1401, 1403, 7 USPQ2d 1500, 1502 (Fed. Cir. 1988). 
Rather, the test for obviousness is what the combined teachings of the references would 



^ See the Answer, pages 3-5 and the Brief, page 5. 
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have suggested to those of ordinary skill in the art. In re Young . 927 F.2d 588, 591 , 1 8 
USPQ2d 1089, 1091 (Fed. Cir. 1991); In re Keller . 642 F.2d 413, 425, 208 USPQ 871, 
881 (CCPA 1981 ). This test requires us to take into account not only the specific 
teachings of the prior art references, but also any inferences which one skilled in the art 
would reasonably be expected to draw therefrom. In re Preda . 401 F.2d 825, 826, 159 
USPQ 342,344 {CCPA 1968). 

With the above test in mind, we turn to the examiner's rejection of claims 31 , 33, 34 
and 36 under 35 U.S.C. § 103(a) as unpatentable over the combined disclosures of Chau 
and Stamm. We find that Stamm teaches a method of fomiing a high efficiency 
retroreflective article through improving the dimensions of cube corner cavities, See the 
abstract and columns 1-4. According to the appellants (Brief, page 3), the retroreflective 
article referred to by Stamm is "an optical reflector that utilizes cube corner cavities." The 
examiner finds (Answer, page 5), and the appellants do not dispute (Brief, pages 5-6), that 
Stamm's method for manufacturing this article generally involves providing a base layer 
having a stoicture surface defining improved "cube corner cavities separated on their top 
surface on the base layer", applying a film of a reflective material (mirror coat) to the 
cavities and "filling the structured surface with an optically transparent material." See also 
Stamm, column 5, lines 8-15. We note that Stamm does not specify the type of the 
optically transparent material employed and its curing method. 
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To remedy this deficiency, the examiner relies on the disclosure of Chau. As 

correctly found by the examiner (Answer, page 5), Chau teaches a method of making 

laminated optical components having embedded optical elements, which comprises 

forming a resin body having a replicated surface topography, coating the surface with a 

reflective coating and depositing at least partially a UV curable "transmissive" index 

matching fluid in the coated surface. See also, Chau, column 1, lines 5-10 and column 5, 

line 57 to column 6, line 25. The examiner finds (Answer, page 4), and the appellants do 

not dispute (Brief in its entirety), that Chau teaches (column 9, lines 39-48): 

A practical application of the present invention which has value within the 
technological arts is transferring a surface topography, such as, for example, 
a collimating array of microprisms, a surface diffuser, or even a diffraction 
grating. Further, all the disclosed embodiments of the present invention are 
useful in conjunction with transferring surface topography patterns such as 
are used for the purpose of decoration, or the like. There are virtually 
innumerable uses for the present invention described herein, all of which 
need not be detailed here. 

It follows that Chau's "optical components" and resin body having "any surface 

topography" are inclusive of the optical reflector and the resin body having an improved 

topography (cube corner cavities) taught by Stamm, Indeed, the appellants acknowledge 

that Chau teaches that "any type of surface topography can be used to make his 

reflective article.. .(emphasis ours)" See the Brief, page 3. We find that Chau teaches 

that its "reflective article" can be enhanced upon using a reflective coating and a UV 

curable 'Iransmissive" index matching fluid on a resin body having "any type of surface 

topography". See column 6, lines 25-41. 
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Given the similarities of the methods and resulting articles described In Chau and 
Stamm and the advantages of using Chau's optically transmissive material and Stamm's 
surface topography (specifically cube corner cavities), we concur with the examiner that 
one of ordinary skill in the art would have been led to employ the advantageous features 
taught by both Stamm and Chau to arrive at the subject matter recited in claim 31. 
Notwithstanding the appellants' arguments to the contrary, we determine that from the 
above teachings, one of ordinary skill in the art would have had a reasonable expectation 
of successfully obtaining an improved optical reflector, i.e., a retroreflective article, by 
using Chau's UV curable "transmissive" index matching fluid as an optically transparent 
material for Stamm's resin body having an improved topography {cube cornered cavities) 
coated with a reflective (mirror) material. 

The appellants argue that "the combination of Chau with Stamm would negatively 
impact the performance of Chau and is, therefore, contrary to the teachings of Chau." 
See the Brief, page 5. We do not agree. As indicated supra , one of ordinary skill in the 
art interested in improving reflective articles in general, including the reflective articles 
taught by Stamm, would have been led to employ the advantageous features taught by 
both Chau and Stamm. This is especially true in this situation since both Stamm and 
Chau are directed to similar reflective article making methods of making. 
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For the foregoing reasons and the reasons set forth in the Answer, we affirm the 
examiner's decision rejecting claims 31, 33, 34 and 36 under 35 U.S.C. § 103(a) as 
unpatentable over the combined disclosures of Chau and Stamm. 

We turn next to the examiner's rejection of claims 22 through 30, 32 and 35 under 
35 U.S.C. § 103(a) as unpatentable over the combined disclosures of Chau, Stamm and 
Rowland. The disclosures of Chau and Stamm are discussed above, As acknowledged 
by the examiner (Answer, page 5), Chau and Stamm are silent as to employing the 
claimed transparent radiation curable pressure-sensitive adhesive. 

To remedy this deficiency, the examiner relies on the disclosure of Rowland, Id. It 
appears to be the examiner's position that the UV curable transparent acrylic resin taught 
by Chau necessarily or inherently has pressure-sensitive adhesive properties as 
evidenced by Rowland. See the Answer, pages 5-6. However, the columns, lines and 
examples of Rowland referred to by the examiner only teach or suggest applying a 
pressure-sensitive adhesive material to a specifically fonned base layer having cube 
corner cavities coated with a reflective material. As argued by the appellants (Brief, page 
4), nothing in Rowland referred to by the examiner teaches that the UV curable resin 
taught by Chau has pressure-sensitive adhesive properties or that its pressure-sensitive 
adhesive is radiation or UV curable. See also Rowland, column 4, lines 42-50, column 7, 
lines 63-70 and 74-75, column 8, lines 1-2 and the Examples. 
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For the foregoing reasons and the reasons set forth in the Brief, we are constrained 
to agree with the appellants that the examiner has not demonstrated, by preponderance of 
evidence, that the UV curable resin taught by Chau inherently or necessarily has 
pressure-sensitive adhesive properties. Hence, on this record, we cannot sustain the 
examiner's decision rejecting claims 22 through 30, 32 and 35 under 35 U.S.C. § 103(a) 
as unpatentable over the combined disclosures of Chau, Stamm and Rowland. 

CONCLUSION 

In view of the foregoing, we affirm the examiner's decision rejecting claims 31 , 33, 

34 and 36 under 35 U.S.C, § 103(a), but reverse claims 22 through 30, 32 and 35 under 

35 U.S.C. § 103(a). 
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Application No. 09/870,180 

TIME PERIOD 

No time period for taking any subsequent action in connection with this appeal may 
be extended under 37 CFR § 1.136(a). 

AFFIRMED-IN-PART 




EDWARD C. KIMLIN 
Administrative Patent Judge 
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